Objective: The primary objective was to evaluate sexual function (SF) separately in men and women with major depressive disorder (MDD) before and during treatment with bupropion sustained release (SR) or paroxetine. The secondary objectives involved a comparative evaluation of the Sex Effects Scale (Sex FX) and the Investigator-Rated Sexual Desire and Functioning Scale (IRSD-F), as well as a comparison of antidepressant outcomes and an examination of the relation between level of depression and SF over time.
Key Words: sexual function, depression, bupropion, paroxetine I mpaired SF, particularly decreases in desire and arousal, has been reported in over 50% of untreated men and women with depression (1, 2, 3) . Antidepressant medications may also interfere with SF, often resulting in orgasmic or ejaculatory difficulties (4, 5, 6) . This can lead to patient dissatisfaction as well as decreased compliance with treatment (7) . Men and women with depression may also experience these effects differently. For example, Montejo and others found that men reported a higher frequency, while women reported greater severity, of sexual dysfunction (8) . There is also evidence that men report more orgasmic impairment than women during SSRI treatment (9, 10) and are less likely to report improved SF over the course of treatment (11) . A direct relation between antidepressant response and improved SF has also been reported in women, but not in men (5) .
The Sex FX was developed as a brief comprehensive scale that applied equally to men and women (figure 1). It has been evaluated in drug-free, depressed, (2) and nonclinical populations (12) . In general, women reported lower scores on individual subscales (Drive-Desire, Arousal, Orgasm-Ejaculation) and overall satisfaction, compared with men. This scale also discriminated between drugs during antidepressant treatments (5, 13) . Since the scale has not been previously compared with other measures of sexual dysfunction, we selected the IRSD-F because of its face validity with DSM-IV criteria for sexual dysfunctions and its use in previous trials (10, 14) involving various SSRIs and bupropion.
Although pharmacologically unrelated to other antidepressants, bupropion SR has demonstrated efficacy comparable to SSRIs (15) and is generally considered to have a low incidence of drug-induced sexual dysfunction (4) . This double-blind comparator trial was conducted to assess the relative effects of bupropion and an SSRI on SF, efficacy, and safety. We selected paroxetine as the active comparator because of its wide spread use and broad range of indications across mood and anxiety disorders.
The objectives of this study were threefold. The primary objective was to evaluate SF separately in men and women with depression who met criteria for MDD-current MDE before and during treatment with bupropion SR or paroxetine. The secondary objectives were to compare the Sex FX with the IRSD-F, and to compare antidepressant outcomes with an examination of the relation between level of depression and SF over time. The study was not designed with adequate power to detect significant differences in antidepressant effectiveness between the 2 antidepressants.
We hypothesized that there would be differences between reported SF in men and women prior to antidepressant treatment and that paroxetine, but not bupropion, would adversely affect SF in both men and women during antidepressant treatment with a significant correlation between the 2 SF scales overtime. We further hypothesized that both antidepressant agents would demonstrate significant reductions in severity of depression and that there would be a direct relation between antidepressant response and SF in women but not in men.
Method

Patient Population
Subjects were outpatients between age 18 and 65 years who currently met DSM-IV criteria for MDD-current MDE of at least 4 weeks duration. They were also required to have a minimum score of 18 on the HDRS 17 (16) , to be in good physical health, to report sexual interest and activity within the past month, and to be willing to complete the assessments and questionnaires over the course of several clinical visits. In addition, they were required to be free of any antidepressant use for a minimum of 2 weeks (4 weeks for fluoxetine) before initiating treatment with either study medication. Concomitant treatment with psychoactive medication, whether prescription or over the counter, was not permitted, except for the hypnotic zopiclone (up to 7.5 mg at night) during the first 2 weeks. Women of child-bearing age were also required to have a negative pregnancy test and to use an acceptable contraceptive method.
Exclusion criteria included serious suicide risk (> 3 on the HDRS 17 "suicide" item), more than 2 failed trials of antidepressant medications at adequate dose and duration during the current episode, drug abuse or dependence within the past 12 
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Study Design
Patients from 15 sites across Canada were randomly assigned to a double-blind, flexible-dosage trial of bupropion SR (150 to 300 mg daily) or paroxetine (20 to 40 mg daily). They were assessed at 5 study visits, each separated by 2 weeks, over an 8-week period. There was an option to increase the dosage of either medication at Week 4 or Week 6, at the discretion of the treating psychiatrist, up to 300 mg daily for bupropion SR (maximum recommended dosage in Canada) (17) or 40 mg daily for paroxetine.
Measures
SF was assessed using the Sex FX scale, a brief 13-item clinician-rated interview that takes approximately 5 minutes to administer and evaluates the frequency of desire, arousal, orgasm, and overall satisfaction during the preceding 2 weeks in men and women. The 3 subscales of SF (Desire, 4-items; Arousal, 4-items; Orgasm, 3-items) are rated on a 5-point ordered-frequency scale. Reverse scoring is applied to some items. The sum of scores on these 3 subscales provides a total functioning score. Overall Satisfaction, which is a separate dimension, comprised 2 items, each scored between 0 and 10.
Higher scores are associated with better levels of SF or overall satisfaction.
SF was also assessed with the IRSD-F assessment, a clinician administered interview developed to confirm the presence or absence, according to DSM-IV criteria, of sexual desire disorder, sexual arousal disorder, and orgasm delay or failure. It also assesses overall satisfaction with SF, with 1 representing very satisfied and 6 representing dissatisfied. A total score was obtained by adding each of these 4 subscales. Higher scores are associated with reduced quality of SF.
Depression severity was rated with the HDRS 17 by psychiatrists who achieved interrater reliability across sites. Response was defined as a reduction of at least 50% from baseline to endpoint, and remission was defined as a score of 7 or less on the HDRS 17 .
Statistical Analysis
We performed statistical analysis using the LOCF method on all subjects who took at least one dose of medication and completed at least a second visit. We used a 1-way ANOVA to examine between-group and sex differences at baseline for HDRS 17 and Sex FX scales. To evaluate the changes over time in the Sex FX ad the HDRS 17 , we performed an MMRM (18) ANOVA, controlling for random and nonrandom effects at baseline and prospectively. We examined mean change from baseline to endpoint using within-subject paired t tests. Pearson chi-square tests were used to compare response and remission rates. All tests of statistical significance were performed at a 2-sided alpha level of 0.05.
We performed Pearson correlations to examine the relation between the Sex FX total and overall satisfaction scores with the IRSD-F, separately for men and women. The relation between Sex FX and the HDRS 17 over time was also evaluated separately by sex using the Pearson correlation statistic. According to the Bonferroni correction to control for type 1 error, a P value of less than P < 0.001 was required for statistical significance.
Results
Demographic and Clinical Characteristics
A total of 141 patients were enrolled; 68 were women (48%) and 73 were men (52%). The mean age was 37.8 (SD 10.5) years. Prior to a second visit, 10 patients (5 women and 5 men) dropped out and are not included in outcome analyses. During the remainder of the trial, 21 patients (8 on bupropion SR and 13 on paroxetine) dropped out between Week 2 and Week 8. There were no statistically significant baseline differences between treatment groups with respect to demographics, dropout rates, or severity of depression. The dosage of bupropion SR was increased to 300 mg daily in 38 (29%) patients. In the paroxetine group, 25 (19%) patients received an increase to 40 mg. The mean dosage for bupropion was 178.5 mg daily. The mean dosage for the paroxetine group was 23.3 mg daily.
Differences in SF Between Men and Women
Prior to treatment, there were statistically significant differences between men and women on Sex FX total, Desire, Arousal, Orgasm, and overall satisfaction scores (P < 0.001). A one-way ANOVA yielded a significant main effect for sex (P < 0.001) across all visits for Sex FX scores, with the exception of Arousal at Weeks 4, 6, and 8, and Orgasm at Weeks 2, 6, and 8. Where significant differences existed between men and women, women reported lower SF scores. For the IRSD-F total score, a significant difference was also observed across all visits between men and women, with the exception of Week 6. Again, women reported greater levels of sexual dysfunction than men. All further analyses of SF were therefore conducted separately for men and women. for Sex FX with visit, treatment, and visit-by-treatment interactions as effects in the model, and with corresponding baseline scores included as covariates, revealed no significant difference by visit, treatment, or visit-by-treatment on total, Desire, Arousal, Orgasm, or overall satisfaction scores on the Sex FX scale (Table 1) .
Women: Changes in SF During Treatment
Men: Changes in SF During Treatment
There was no statistically significant difference in Sex FX scores between treatment groups for men at baseline (Sex FX, P = 0.50; Desire, P = 0.76; Arousal, P = 0.23; Orgasm, P = 0.96; and overall satisfaction, P = 0.67). The analysis of change for the Sex FX was conducted using the MMRM with visit, treatment, and visit-by-treatment interactions as effects in the model and with corresponding baseline scores as covariates. This revealed a significant treatment effect by visit for Sex FX total (P < 0.001), Desire (P < 0.001), and overall satisfaction (P < 0.01). Paired t tests confirmed that this effect was accounted for by a decrease in SF scores during paroxetine treatment (Sex FX total, P < 0.002; Desire, P < 0.005; Arousal, P < 0.005; and overall satisfaction P < 0.057). The paroxetine group displayed a significant deterioration from baseline to Week 8, on Sex FX total (P < 0.01), Desire (P < 0.01), Arousal (P < 0.05), Orgasm (P < 0.01), and overall satisfaction (P < 0.01) scores, whereas no significant change was observed in any of these measures across visits in men randomized to bupropion SR ( Table 2) .
Correlation Between Sex FX and the IRSD-F in Men and Women
Concurrent validity of the Sex FX scale was evaluated by examining the correlations between Sex FX total and overall satisfaction scores, and the IRSD-F total score. The results of the correlational analysis are presented in Table 3 . A statistically significant negative correlation was found for both men and women between the IRSD-F total and Sex FX scores at all Response was defined as a reduction of 50%, and remitters were defined as those having a score of 7 or less on the HDRS17.
visits, reflecting the inverse relation between function on Sex FX and dysfunction on IRSD-F.
Changes in Depression Over Time
There was no difference in HDRS 17 scores at baseline between bupropion SR (mean 21.8, SD 2.9) and paroxetine (mean 22.2, SD 3.6) groups or between men (mean 22.1, SD 3.1) and women (mean 21.9, SD 3.5). Repeated measures ANOVA indicated a significant reduction over time for both treatment groups (P < 0.01), with no significant difference between treatments or between men and women. Pearson chi-square tests also yielded no significant differences between treatment groups on HDRS 17 scores response or in remission rates (Table 4 ).
Relation Between SF and Depression
We computed correlation coefficients separately for men and women to examine the relation between Sex FX and HDRS 17 scores. To evaluate the relation between SF scores and responder status (response > 50% reduction in HDRS 17 score) 
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Have the ability to feel sexually excited ("turned on") as well as remitter status (a score of 7 or less on the HDRS 17 ), we conducted a 1-way ANOVA separately for men and women.
For women, there was a significant negative relation across visits between HDRS 17 and Sex FX total (Week 0, 2, 4, 6, and 8), Desire (Week 0, 4, 6 and 8) (see Figure 1 ), Arousal (Week 6), Orgasm (Week 8), and overall satisfaction (Week 0, 2, 4, 6, and 8) scores. There was no significant relation between Sex FX and HDRS 17 scores at any visit for men.
We found significant differences between women responders and nonresponders who received paroxetine on Desire (Week 6, P < 0.04), Arousal (Week 4, P < 0.05), and overall satisfaction (Week 6, P > 0.01; Week 8, P < 0.04). Among those who received bupropion, significant differences were observed on Sex FX total (Week 2, P < 0.01; Week 8, P < 0.01) and arousal (Week 2, P < 0.02; Week 8, P < 0.01).
We observed significant differences between female remitters and nonremitters in the paroxetine group on Desire (Week 2, P < 0.01) and overall satisfaction (Week 6, P < 0.02; Week 8 P < 0.05). Among those who received bupropion, significant differences were observed on Sex FX total (Week 8, P < 0.01) and desire (Week 2, P < 0.01; Week 8, P < 0.02). There was a significant relation between improved SF and response or remission states.
For men, there was only a significant difference between responders and nonresponders on overall satisfaction (Week 6, P < 0.02) in the paroxetine group, and, no significant differences were observed across the Sex FX total and subscale scores between responders and nonresponders in the bupropion group.
Significant differences between remitters and nonremitters in the paroxetine group were observed on Sex FX Total (Week 2, P < 0.03; Week 6, P < 0.01; Week 8, P < 0.02), Desire (P < 0.01), Arousal (Week 6 P < 0.01; Week 8, P < 0.01) and overall satisfaction (Week 6, P < 0.01; Week 8, P < 0.01). We observed significant differences on overall satisfaction (Week 6, P < 0.04; Week 8, P < 0.02). In both cases male nonresponders and nonremitters reported worse levels of SF.
Discussion
The Sex FX scale identified differences in scores between men and women with depression prior to antidepressant treatment, and differences between bupropion and paroxetine on reported sexual side effects in men but not in women. Prior to treatment, women reported significantly lower levels of SF than men. Men displayed deterioration in SF during treatment with paroxetine but not during treatment with bupropion SR, whereas there was no change in SF with either drug in women. Men and women also differed in the relation between antidepressant response and SF. Although there was no difference in antidepressant efficacy or response rates to paroxetine or bupropion SR between men and women, there was a direct correlation between change in SF and change in depression in women but not in men. This was true for both paroxetine and bupropion and supports previous reports that effective treatment for depression is more likely to be associated with improved SF in women (5) . In men, SF is more likely to be influenced by the type of antidepressant selected rather than treatment response (13, 19) .
To be included in the study, patients were required to have experienced sexual interest and activity within the month prior to the study. This was a clinical trial designed to evaluate improvement or worsening of SF with 2 antidepressant agents. Conversely, it did not allow an examination of depression patients who reported neither sexual interest nor activity prior to antidepressant treatment or an examination of those who might have been sexually interested and active during treatment.
The effect of antidepressants on SF appears to be influenced by the extent to which each drug effects serotonin, norepinephrine, and dopamine reuptake inhibition; prolactin release; and inhibition of NO synthetase (20, 21) . Among commonly prescribed antidepressants, SSRIs are most likely to be associated with impaired SF (22, 23) . Paroxetine has greater selectivity for serotonin reuptake relative to dopamine reuptake and increased cholinergic receptor blockade. It is also an inhibitor of NO synthetase, which may explain the increased rate of impaired SF, compared with other SSRIs (5, 24) . Conversely, bupropion, with a novel mechanism of action involving dual inhibition of norepinephrine and dopamine reuptake, is devoid of any direct effects on the serotonin system (25) .
There are several limitations to this study. Numerous factors may influence the reporting of SF, including age, relationship status, comorbid illness, concomitant medications, and varying dosages of medication. The diagnosis of MDD and severity of depression, rather than impaired SF, were the primary entry criteria, and this coincidentally resulted in significantly lower baseline Sex FX scores for women in the paroxetine group. Although this study excluded patients with comorbid psychiatric disorders, it is possible that anxiety symptoms may have been unevenly distributed between treatment groups, which may have influenced the distribution of SF among women at baseline. There were roughly equal numbers of men (53%) and women (47%) recruited to the study. While this facilitated statistical comparisons between men and women, it does not reflect the twofold increase in prevalence of MDD among women, compared with men, in the community. Intimacy, stability of relationships, and sexual preference are among the other factors for which we did not control. Although patients were randomized and treated under double-blind conditions, there was no placebo control. We are therefore unable to report the extent to which differences in Sex FX scores between paroxetine and bupropion SR are in excess of a placebo treatment effect.
These results support the importance of establishing baseline levels of SF and repeating the assessments systematically over the course of treatment (9, 26, 15) . The study also suggests that men and women with depression differ in SF before starting antidepressant therapy and are affected differently in terms of SF during treatment. Future studies designed to compare the effects on SF of different antidepressant or other psychotropic drugs need to take these factors into account.
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Résumé : La fonction sexuelle durant un traitement au bupropion ou à la paroxétine
Objectif : L'objectif principal était d'évaluer la fonction sexuelle séparément chez les hommes et les femmes souffrant de trouble dépressif majeur (TDM) avant et durant un traitement au bupropion à libération prolongée (LP) ou à la paroxétine. Les objectifs secondaires comprenaient une évaluation comparée de l'échelle des effets sexuels (Sex FX) et de l'échelle de désir et de fonctionnement sexuel évalués par l'enquêteur (IRSD-F), ainsi qu'une comparaison des résultats des antidépresseurs et un examen de la relation entre le niveau de dépression et la FS avec le temps.
Méthode : Il y avait 141 patients (68 femmes, 73 hommes) qui satisfaisaient aux critères du DSM-IV pour un épisode courant de dépression majeure. Ils ont été affectés au hasard à recevoir du bupropion LP (150 à 300 mg par jour) ou de la paroxétine (20 à 40 mg par jour) dans des conditions d'essai à double insu. Les patients ont été évalués à la ligne de départ, aux 2 e , 4 e , 6 e et 8 e semaines au moyen de l'échelle de dépression d'Hamilton en 17 items (HDRS 17 ), de la Sex FX et de l'IRSD-F.
Résultats : Avant le traitement, les femmes ont déclaré une FS significativement plus faible aux deux échelles, Sex FX et IRSD-F, comparativement aux hommes. Durant le traitement, il n'y avait pas de différence significative entre les médicaments aux mesures de la FS avec le temps chez les femmes; cependant, les hommes traités à la paroxétine ont déclaré une aggravation de la FS, tandis que le bupropion LP n'altérait pas significativement la FS. Tant le bupropion LP que la paroxétine produisaient des réductions cliniquement et statistiquement significatives des scores au HDRS 17 , ainsi que des taux comparables de réponse et de rémission. Il y avait une corrélation inverse significative entre la dépression et la FS chez les femmes, mais pas chez les hommes, sans égard aux médicaments.
Conclusion : Selon l'échelle Sex FX, une différence significative de la dysfonction sexuelle liée aux antidépresseurs a été détectée chez les hommes, mais pas chez les femmes, durant le traitement au bupropion LP ou à la paroxétine.
